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ABSTRACT.-The integrated management of the coast areas represents a modern 
concept which is based on the principle of sustainable development and which 
involves the improvement and protection of these areas while keeping track of the 
economic and social growth related to the sea’s proximity, in order to maintain the 
fragile biologic and ecologic balance, as well as the landscapes of the coastal areas. 
In Romania, the integrated management of the coastal areas is regulated through the 
framework law no. 280/2003, which includes provisions on the general principles 
and on the differentiated usage conditions of the coastal area depending on the main 
economic activities. Also, it provides the main measures, the economic and financial 
mechanisms, the duties and responsibilities of the involved authorities, public 
participation and the supervision of the activity of integrated management of the 
coast areas.On the Black Sea coast, the climate regime is considerably influenced by 
the sea’s aquatory, both thermally and dynamically, through the modification of the 
heat balance and the change of the underlying surface rugosity. As in various 
European regions there are interactions between cyclone and anticyclone baric 
formations which present rather rapid evolutions and also a dependence on the 
thermal structure of the atmosphere, the winds of the Romanian coast do not show a 
permanent character. Often enough, the direction and speed of the wind change from 
one day to the next or even under less than 24 hours. 
 
 
1. Introduction 
 
The southern geomorphologic unit stretches for approx 83 km, from Cape 
Midia to Vama Veche, with cliffs and narrow beaches at the base of the slopes or 
blocking the streams leading to the Black Sea. It has two sub-units: the northern or 
                                                 
1 Faculty of Geography, University of Bucharest, N.Bălcescu Avenue, no.1,Bucharest, Romania 
2 National Institute of Marine Research and Development "Grigore Antipa”, Constanta, Romania M. MARIN, A. TIùCOVSHI, D. DIACONEASA 
  64
the transition subunit, located between Cape Midia and Cape Singol (Cape 
ConstanĠa), which is mostly made up of an inactive cliff, separated from the sea by 
a coastal belt (Mamaia belt) and the southern (meridional) subunit, from Cape 
Singol to Vama Veche, with an active cliff, at times with narrow beaches at the 
base of the cliffs, with a significant spread if we compare them to the barrier 
beaches. The Midia Harbour, which includes important protection structures that 
decisively influence the shoreline sediment drift, is located in the northern side of 
the transition subunit. The study covers the coastal area located south of the 
meridional wave-breaking structure of the Midia Harbour. 
In this area, the destructive power of strong storms affects the touristic 
beaches, the portions of shore with cliffs (natural or anthropogenic regime), the 
coastal hydro-technical constructions (harbours, coastal protection systems), 
functional coastal areas (living quarters, agricultural areas, etc). 
During high-intensity storms, extreme morphological conditions appear. 
Thus, the wave erosion baseline advances significantly towards land, leading to 
great volume remobilisations of the sedimentary deposits for both emerged and 
submerged beaches. This causes a sediment deficit which cannot be easily 
compensated. The storms from February 1979, January - February 1981 and 
February 1988, with recorded wind-speeds of 14÷24m/s, waves of 2÷6m in height, 
coming from the northern sector, NNV, N, NNE, NE (IRCM Technical studies and 
documentations 1979, 1981 and 1988) have determined the significant regression 
of the width of the beaches, the degradation of living quarters in the shore’s 
vicinity, the diminishment of agricultural areas as a direct result of the massive 
collapses of the shore sectors with cliffs. The last event mentioned above, the storm 
from February 1988, has profoundly affected the coastal area, contributing to the 
acceleration of the erosion process. Thus, the coastal sediments have been 
dislocated, in certain sectors, up to a depth of 50-60 cm, and in several spots even 
up to 100 cm. Also affected were the civilian constructions close to the shoreline 
(ex. The Aurora Bar in Mamaia, Photo 1). 
On a 1500m-long area, in the south of Mamaia beach, a decrease of the 
touristic surface from 135 600m
2 to 46 700m
2, with a loss of 88 900 m
2 (65,6%) 
and the average narrowing of the beach of 59,2m (Tănase S., Răzvan C. and 
Spătaru A. – The protection of Mamaia beach. Hydraulics Studies, XXXIII, Buc. 
1992, p.7) were recorded between 1966 and 1988. Starting with 1986 the beach in 
front of the Perla Hotel disappeared, and after the devastating effects of the 1988 
storm, emergency protection measures were initiated, offshore detached breakwater 
dams with windows (in the Hotel Dacia – Hotel Rex sector), located at a depth of 
5m with artificial sanding (sand taken from Siutghiol Lake through hydro-
mechanization). 
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Photo 1. A building destroyed during the storm (02.02.1988).  (D.Diaconeasa, 1988) 
 
2.Materials and methods 
 
In order to determine the geomorphologic parameters which will be used 
for the susceptibility evaluation of the beach to the action of rapidly-evolving 
hydro-meteorological phenomena, measurements were performed for the width of 
the beach during storms, as well as the slope of the emerged beach, the average 
diameter of the sediment and the granulometric classes. 
The width of the emerged beach, measured from the withdrawal limit of 
the wave (LRV) to the vegetation limit, is considered for this study as the actual 
width of the emerged beach / sub-aerial which is being flooded during powerful 
marine storms (LVF).  
For touristic beaches, which are set up for touristic use (usually before and 
during the summer season when the beach is levelled and the biogenic deposits are 
removed from the coastal circuit) the advancement limit of the wave during a 
storm, has been generally considered as the width of the sector found from the 
withdrawal limit of the wave to the storm indicators (the sand moistening area, 
organogenous material accumulation, waste, etc.) (Photo 2). 
For the southern unit of the Romanian seashore, the width of the emerged 
beach was determined by using measurements performed between 2006 and 2008 
in the Năvodari-Mamaia sectors (26 measurement sections) and Eforie Nord-Vama 
Veche (24 measurement sections), during storms with an average energetic regime 
of sea agitation. M. MARIN, A. TIùCOVSHI, D. DIACONEASA 
  66
 
Photo 2. Witness for the storm wave limit  
(13.02.2008, Hotel Modern, Mamaia) 
 
  In the Năvodari-Mamaia sector, the average beach-width was of 23m, 
varying from 9.1m (R12, 24.04.2007) to 46,9m (CNAR 7, 23.10.2006) (Fig.1). 
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Fig.1. The width of the emerged beach in the Năvodari-Mamaia area. 
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  In the Eforie Nord-Vama Veche sector (the Eforie Nord, Costineúti, 
Neptun, Venus-Saturn, Mangalia, 2 Mai and Vama Veche beaches) the average 
width of the emerged beach was of 19m, varying from 8,4m (Mg1, 24.04.2007) to 
62m (S3, 28.02.2008) (Fig. 2). 
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Fig.2. The width of the emerged beach in the  
Eforie Nord-Vama Veche area. 
 
  The slope angle of the beach was calculated using the profiling performed 
on 41 measurement sections during 2003 and 2007 in the Năvodari-Vama Veche 
sector. 
The average slope was of 3.8%, with lower values for the Năvodari, 
Mamaia and Saturn beaches (under 3%) and higher values for Eforie, Neptun and 
Mangalia beaches (over 4%). (Fig.3). 
The analysis of the grain size (the average diameter and dimensional class 
distribution) of the sediments, was determined through the dry sieving method 
(Dan Jipa – Sediment particle size analysis. Ed. Academiei, 1987, p.128) by using 
14 samples taken from the progression limit of the storm wave or the vegetation 
limit, which were collected in 2007 from the Năvodari-Vama Veche area. 
The inclusion of sedimentary granules in different size classes was done 
according to the Udden-Wentworth scale grading, adapted to Romanian 
terminology: P/BFF – gravel/fine bioclast (4-2mm), NFG – very coarse sand (2-
1mm), NG – coarse sand (1-0.5mm), NM – medium-sized sand (0.5-0.25mm), NF 
– fine sand (0.25-0.125mm), NFF – very fine sand (0.125-0.625mm), SG – coarse 
silt (0.625-0.031mm). In the Năvodari-Mamaia area, the average sediment 
diameter was of 0.27mm, varying from 0.40mm in the north to 0.20mm in the 
south.  
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Fig. 3. Beach slope in the Năvodari-Vama Veche area (2003 - 2007). 
  The most common granulometric class was that of very fine sand (NFF), 
with 68%, varying from 76% (M3, the beach in front of Perla Hotel, Mamaia) to 
48.2% (the beach in front of Modern Hotel, Mamaia) (Fig.4). For the Mamaia 
touristic beach, an important find was the significant share of medium and coarse 
sand (NM, MG), varying from 22 to 36%. 
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Fig. 4. The distribution of sedimentary classes in the  
Navodari-Mamaia area. 
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  In the Eforie Nord-Vama Veche area, the average sediment diameter was 
of 0,40mm, varying from 0,30mm (the Venus, Saturn, Mangalia beaches) to 
0,60mm (Costineúti beach). 
  The medium-sized sand (NM) represents the largest percentage, with 
58,4%, varying from 40% (Costinesti beach) to 77,7% (Eforie beach). (Fig.5) 
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Fig.5. The distribution of sedimentary classes in the  
Eforie Nord – Vama Veche area. 
 
The coarse sand (NG) category is also of significant importance, with an 
average of 20%, varying from 7,5% (Mangalia beach) to 36% (Costinesti beach). 
 
3.Results and discussion 
 
  Conclusions and proposals for storm effect mitigation in the southern area 
of the Romanian seashore 
 
For the southern area of the Romanian seashore, the destructive effect of 
powerful storms develops on the touristic beaches, on the cliff shore sectors 
(natural and anthropic regime), the coastal hydro-technical constructions (harbours, 
costal protection systems), functional areas (living and agricultural areas, etc). As a 
result of the storms, the erosion process accelerated, and between 1966 and 1988, 
the tourist beach of a 1500m-long sector located in the south of Mamaia reduced 
from 135 600m
2
 to 46700m
2
, which represents a loss of 22 900m
2
 (65,6%) and 
the average width decreased by 59,2m. M. MARIN, A. TIùCOVSHI, D. DIACONEASA 
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The width of the emerged beach used for this study as the actual width of the 
emerged/sub-aerial beach, which gets flooded by powerful storms, was in average, 
(2006 – 2008 period) of 23m in the Năvodari-Mamaia sector and of 19m in the 
Eforie Nord-Vama Veche sector. 
The average slope inclination of the beach between 2003 and 2007 was of 
3,8%, lower for the Năvodari, Mamaia and Saturn beaches (under 3%) and higher 
for the Eforie, Neptun, Mangalia beaches (over 4%). The average sediment 
diameter was of 0,27mm for the Năvodari-Mamaia sector and of 0,40mm for the 
Eforie Nord-Vama Veche sector. The sediments from the wave-progression limit 
contain 68% very fine sand (NFF) in the Năvodari-Mamaia sector, and 58% 
medium-sized sand (NM) for the Eforie Nord-Vama Veche sector.   
Even though no clear predictions have been made for the southern area of 
the Romanian seashore (by using mathematic models as in the northern side of the 
Romanian seashore), as the overall conditions haven’t changed over the past few 
decades, there is one certain conclusion that can be reached: the erosion of the 
biggest part of the southern area of the Romanian coastline continues. 
The average rise of the sea level will also contribute to the continuous 
erosion of the beaches. In the Mamaia Sud area, it records a 2,2mm increase which 
corresponds to a withdrawal rate of the shore line by 0,18m/year; and in Eforie Nord, 
by 0,15m/year. The effect of natural causes has been amplified by human actions. 
For example the build of protection dams in various harbours or in meet-points of the 
Danube with other rivers, and also hydro-technical interventions on the rivers 
providing the coastline with sediments. Unfortunately, these human actions continue, 
which lead to rather obvious predictions: the coastal erosion in Romania will carry 
on. The analysis of the existing data shows that the loess in Dobrogea and Câmpia 
Română was not accumulated through extreme wind processes, such as sand storms. 
The data points out that the loess particles come from the flood plains of the inferior 
Danube and also from the Carpathian Mountains. 
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